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‘1’lIc catalytic dcstrudioll of ():+ ill t,hc }Jolar lower stratosj~llcrc  is initiated t,llroug]l  hcterogcncous clJel J]-
ical react,  ions  CIrI tlte surf arcs of l)olar stratos})llcrir cloud (1’S(;)  lmrticlcs. Accurate  !, Ilcorctical  l)rdidions
c)f 0:+ 10ss r e q u i r e  knowldge  of tlIC IJIIasc and  Collll]ositio]l  of tjJICSC 1’S(; IJarticlcs. ‘J’lIc canonical lIIodd of
‘1’ylm 1 1’SCS [1] assuIocs, followirlg tl,crlllc,clj~i,altiic  Stal,iliiy argolllc]lts [2], iliat tllcy are col]lposcd of solid

IIit,ric  acid trill ydratc (N A’1’) IJarticlcs. liCCC1ltlly,  IIowcvcr,  s e v e r a l  olmrvatim]al, lal)orat,ory, and ll-lodc]illp,
st, udim [~] ]iavc  suggested  a liquid ]lN():3/112S04/1 ]z~) (!cr]lary) so]utimi as a JIIC)N’  ]i!dy sktf ’ for the ‘1’yj)c! ~

I’SC  lmrticles.
‘1’0 gaiti i]lsigllt into tflIC i s s u e  o f  1’S(; collll)c)sitic)ll, we collll)are ]I)odcl  r e s u l t s  and IIleasurcl[lcttts  o f

gas-l)liase llN():j  ~llade  I)y the Microwavs l,;tJIlj  Sounder  ( M  1,S) al]oard the lll)lmr Atlllosl)llerc  l{cscarcll
Satcllit,c  (IIA1{S)  during tllc so~l;l\~rtl”-fi~ lllis}jll~~~-wiIlt~rs  c,f 1992 and 1994. l)uring the M1,S sc)utl-lc~oking
}mriod ill late M a y / e a r l y  JUIIC  1994,  tclll})cra(rlrcs w e r e  lw]ow  tlic tl]rcsllold for  tl]c OIISC(,  of NA’1’  l’SCk
(W 195 1<) for two full weeks lwfore MI,S  ol,servcct  ally  rcduc(io,, i,, gas-,,l,ase IINO{, at 465 1{ (m, 7 Ju,,c,
as Lcrlllmraiurcs al)l~roaclld t,ho ic.c f r o s t  l)oillt).  1,0ss c]f gas-p]lasc  1 I NO:+ colltillud Lllrougltclut  tllc M IA
sou(,ll-loc)kitlg  }miod; l)y t,l)c lwgil]llin.g  of July tllcrc w a s  msmltially  IIC) gas-  1)1 Iasc 11N03  rcr]laining within
tllc region of lowest, tcJ[llmratrlrcs. A  Litllc s e r i e s  o f  M1,S 11 N():3 ~llixi)lg  ratic)s avcrag,cd  over  tlic regio[l
c)f l o w  tmillmatures 0]1 tllc 465 1< surfarw is co~lllmrd tc) prdidd Idlavic)r  assulllill.g  v a r i o u s  IIloclcls  o f
1’S( ;  forlllatioll. Slmifically,  wc usc NMC tcllll]craturcs, an assu IIJd water va)]or  Illixitlg rat,ic, c)f 4.5 l)lJIOV
a])cl tjllc for)llulac of  }lc~nson and A4aucmbcryrr ~1] slid Worsnop  C( al. [ 4 ]  to calculate t h e  saturatio]l va}mr
t,rcssurcs c)f 1 IN03 over NA’1’  and NA1)  (Ilii,ric  acid dilly  dratc), rcsl)cdivdy. IIotlt sets of calcolatio]ls jmdict
lCNV 11 N():+ val)or concm)trations that do  ]Iot corrcsl)c]ncl  wdl with tllc M  1 , S  1  lN03 c)lmcrvatiolis.  WC alsc)
usc al) acrosc)l  l)ll~sical chmnistry It Jodcl (A I’[;M) [5] f o r  (IIC tcrtlary.,=--- .- .- .- . .— - . . . . . . . . . . . . . . . . . . . . . . . . ..- - Xystclll,  assu]lling  1(1  l)])INI  of ] {~T~)3
and Imckgroulld sulfate acrc)sol  conclit, io]ls. Y;)”-il]is czrsc, Cxccllen!  agrcclllcllt i s  found Imtwcc]l  tllc M  1,S
]Ilcasurclllctlts o f  g a s - p h a s e  llN03 aucl the 11N03  Imrtitionit]g IJrcdictd l)y tile A1’C~M  assulllil)g  a terl]ary
so]ut,ioll  coltll)osit,ic)ll  for t}lc l’SCs.

‘J’)ICSC  rcslllt,s  can l)c co)]t,rastcd to M 1,S llN0:3 olmrva(,io]ls  fro~ll 1992 (a l though  t]tc olmrving J)criod
is IIot, cxadly t,llc sa]IJc,  clai, a exist for 2 Jut)c ill 1992 and 1994).  III I)otll  years tllc llN03 valocs on 2 JUJ)C

arc IIigll ill the l)ort, ion of the vortmx wl]erc  tcltl~mratures  arc not, lo~v, duc to dcscmt of llNO:+-rich  air fro]o
alwvc. 1 iowcvcr, ill 1 9 9 2  tlhcre  is a ddicit ill .gas-l)ljasc  lIN():J c.c]inciclmlt with Lllc rcg, ion w]lcrc  tcrlllwratures
arc 1IC1OW 195 K, conforlllillg  to tllc cxl)cckd ]Iatterlt for NA’I’ l’,$(~ forlllat,io~l,  wllcrcas ill 1994 llNT03 v a l u e s
arc lligll  tllrouglloutl  tll)c vort,cx,  even inside tllc rqjioll of low tcrlllmatrircs. ‘J’rajcctory calculatic~]ls  reveal a
II)orc  rallicl  coolil]g  rate for tllc jjarccls witllili  tllc 195 1{ t,cltl}mrat, urc contour ill 1992 than in ]994  duritg tllc
20 d a y s  ljrior tc) 2 JuIIr. WC arc invcstigat,illg  tlIC lmssil]lc corrdatio]l l)dwcxnl  tclll})craturc IIistory and 1’S(;
colll])cwitioll  as inferred front M 1,,S II]casurclllcnts of .gas-l)hasc  11 N0:3. WC arc also cxalliining tlIc  diffcrcnms
Imtwccn  tllc 1992 and 1 9 9 4  soutllml vortex hl 1,S olmrvations ill re la t ion to t,llc challging sulfa te  acrcmol
loadi]l~ as the stratosl)hcrc rccovcrs frolo tllc M t .  l’irlatulm cruptioll.
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